Differentiation of embryonic stem cells into retinal neurons.
Mouse embryonic stem (ES) cells are continuous cell lines derived from the inner mass of blastocysts. Neural progenitors derived from these cells serve as an excellent model for controlled neural differentiation and as such have tremendous potential to understand and treat neurodegenerative diseases. Here, we demonstrate that ES cell-derived neural progenitors express regulatory factors needed for retinal differentiation and that in response to epigenetic cues a subset of them differentiate along photoreceptor lineage. During the differentiation, they activate photoreceptor regulatory genes, suggesting that ES cell-derived neural progenitors recruit mechanisms normally used for photoreceptor differentiation in vivo. These observations suggest that ES cells can serve as an excellent model for understanding mechanisms that regulate specification of retinal neurons and as an unlimited source of neural progenitors for treating degenerative diseases of the retina by cell replacement.